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(57) ABSTRACT

A light source assembly including a light source part, a light
guide plate and a light-condensing sheet. The light source
assembly generates light and includes at least one light
source. The light guide plate includes an incident surface to
which the light is incident, an opposing surface which is
opposite to the incident surface, and an exiting surface which
emits the light, and has a thickness which is gradually
increased from the incident surface to the opposing surface.
The light-condensing sheet includes a plurality of reverse
prism patterns which protrude toward the exiting surface,
extend along an arc of a circle, and are arranged in a concen-
tric circle structure.
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LIGHT SOURCE ASSEMBLY AND DISPLAY
APPARATUS HAVING THE SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims priority from and the benefit of
Korean Patent Application No. 10-2012-0023691, filed on
Mar. 8, 2012, which is hereby incorporated by reference for
all purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

1. Field

Exemplary embodiments of the present invention relate to
a light source assembly and a display apparatus having the
above-mentioned light source assembly. More particularly,
exemplary embodiments of the present invention relate to a
light source assembly for increasing a display quality and a
display apparatus having the above-mentioned light source
assembly.

2. Discussion of the Background

Generally, a display apparatus includes a display panel
displaying an image and a backlight assembly providing light
to the display panel.

The backlight assembly may utilize various kinds of light
sources. Recently, a light emitting diode (“LED”) has been
typically applied to small electronic devices.

The backlight assembly may be classified as either an
edge-illumination type or a direct-illumination type accord-
ing to the position of the light sources. In the backlight assem-
bly of the edge-illumination type, a light guide plate for
guiding light is disposed adjacent to the light sources. In
particular, the light guide plate guides a light from the light
emitting diode and planarly emits the light. Since an exit
angle of the light emitted from the backlight assembly is
generally constant, a user’s demands for using display
devices in various conditions may be difficult to satisfy. A
narrow view angle is required when the display device is
personally used, and a wide view angle is required when
many people use the display device together. However, the
view angle is usually not easy to change.

Moreover, in order to form various viewing angles, a light
surface opposing an incident light surface of a light guide
plate is formed as a spherical minor shape, and the incident
light is changed to parallel light. Thus, a view angle distribu-
tion may be adjusted actively. However, because the spherical
minor shape of the opposed light surface is disposed faraway
from an effective display area of the display panel, the size of
the display apparatus is increased and the depth of the bezel is
increased.

SUMMARY

Exemplary embodiments of the present invention provide a
light source assembly capable of adjusting a light emitting
distribution.

Exemplary embodiments of the present invention also pro-
vide a display apparatus including the light source assembly.

Additional features of the invention will be set forth in the
description which follows, and in part will be apparent from
the description, or may be learned by practice of the inven-
tion.

An exemplary embodiment of the invention discloses a
light source assembly, the light source assembly including a
light source part, a light guide plate and a light-condensing
sheet. The light source assembly generates light and includes
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at least one light source. The light guide plate includes an
incident surface to which the light is incident, an opposing
surface which is opposite the incident surface, and an exiting
surface which emits the light, and has a thickness which
gradually increases from the incident surface to the opposing
surface, such as a wedge shape. The light-condensing sheet
includes a plurality of reverse prism patterns which protrude
toward the exiting surface, extend along an arc of a circle, and
are arranged in a concentric circle structure.

An exemplary embodiment of the present invention also
discloses a display apparatus. The display apparatus includes
adisplay panel and a light source assembly. The display panel
displays an image. The light source assembly includes a light
source part generating light and including a plurality of light
emitting diodes, a light guide plate including an incident
surface to which the light is incident, an opposing surface
which is opposite the incident surface, and an exiting surface
which emits the light. The light guide plate has a thickness
which gradually increases from the incident surface toward
the opposing surface, such as a wedge shape. The light source
assembly also includes a light-condensing sheet including a
plurality of reverse prism patterns which protrude toward the
exiting surface, extend along an arc of a circle, and are
arranged as a concentric circle structure.

It is to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this specification, illustrate
embodiments of the invention, and together with the descrip-
tion serve to explain the principles of the invention.

FIG. 1 is an exploded perspective view according to an
exemplary embodiment of a display apparatus according to
the invention.

FIG. 2 is a cross-sectional view illustrating the display
apparatus in FIG. 1.

FIGS. 3A and 3B are a plan view and a cross-sectional view
illustrating a condensing light sheet in FIG. 1.

FIGS. 4A and 4B are schematic diagrams illustrating the
method of manufacturing the light-condensing sheet in FIG.
1.

FIG. 5 is a schematic diagram illustrating a light emitting
distribution of a light guide plate in FIG. 2.

FIG. 6 is a schematic diagram illustrating a reverse prism
pattern of the light-condensing sheet in FIG. 2.

FIG. 7 is a schematic diagram illustrating the light emitting
distribution of a narrow exit angle mode according to the
light-condensing sheet in FIG. 1.

FIG. 8A and FIG. 8B are graphs illustrating the light emit-
ting distribution in the narrow exit angle mode according to
the light-condensing sheet in FIG. 1.

FIG. 9A and FIG. 9B are graphs illustrating a degree of
luminance uniformity in the narrow exit angle mode accord-
ing to the light-condensing sheet in FIG. 1.

FIG. 10 is a schematic diagram illustrating the light emit-
ting distribution of a wide exit angle mode according to the
light-condensing sheet in FIG. 1.

FIG. 11A and FIG. 11B are graphs illustrating the light
emitting distribution in a wide exit angle mode according to
the light-condensing sheet in FIG. 1.
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FIG. 12 is a graph illustrating a left-right viewing angle
distribution according to the number of light sources in FIG.
11.

FIG. 13 is a cross-sectional view according to an exem-
plary embodiment of the present invention.

FIG. 14A and FIG. 14B illustrate a method of displaying
the two-dimensional image in a 2D image mode according to
the display apparatus of FIG. 13, where FIG. 14A is a sche-
matic diagram illustrating a method of driving the 2D/3D
switching panel in the2D mode, and FIG. 14B is a graph
illustrating the luminance distribution of the 2D image in the
2D mode.

FIG. 15A and FIG. 15B illustrate a method of displaying a
3D image in a 3D image mode according to the display
apparatus of FIG. 13, where FI1G. 15A is a schematic diagram
illustrating a method of driving the 2DD/3D switching panel in
the 3D mode, and FIG. 15B is a graph illustrating the lumi-
nance distribution of the 3D image in the 3D mode.

FIG. 16 is a graph illustrating a luminance distribution of
the left-eye and right-eye images according to an exit angle
distribution of the display apparatus in FIG. 13.

FIG. 17 is a cross-sectional view according to another
exemplary embodiment of the present invention.

FIG. 18 is a cross-sectional view according to another
exemplary embodiment of the present invention. FIG. 19 is a
cross-sectional view according to another exemplary embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

The invention is described more fully hereinafter with ref-
erenceto the accompanying drawings, in which embodiments
of the invention are shown. This invention may, however, be
embodied in many different forms and should not be con-
strued as limited to the embodiments set forth herein. Rather,
these embodiments are provided so that this disclosure is
thorough, and will fully convey the scope of the invention to
those skilled in the art. In the drawings, the size and relative
sizes of layers and regions may be exaggerated for clarity
Like reference numerals in the drawings denote like ele-
ments.

It will be understood that when an element or layer is
referred to as being “on” or “connected to” another element or
layer, it can be directly on or directly connected to the other
element or layer, or intervening elements or layers may be
present. In contrast, when an element is referred to as being
“directly on” or “directly connected to” another element or
layer, there are no intervening elements or layers present. It
will be understood that for the purposes of this disclosure, “at
least one of X, Y, and Z” can be construed as X only, Y only,
Z only, or any combination of two or more items X, Y, and Z
(e.g.,XYZ, XYY, YZ, 77).

FIG. 1 is an exploded perspective view according to an
exemplary embodiment of a display apparatus of the present
invention. FIG. 2 is a cross-sectional view illustrating the
display apparatus in FIG. 1.

Referring to FIGS. 1 and 2, the display apparatus includes
a panel assembly 100 and a light source assembly 200.

The panel assembly 100 includes a display panel 110 and a
driving part 130.

The display panel 110 includes a display substrate 111, an
opposing substrate 112 and a liquid crystal layer 113. The
display substrate 111 includes a plurality of data lines DL, a
plurality of gate lines GL, a plurality of pixel switching ele-
ments TR and a plurality of pixel electrodes PE. The data lines
DL extend in a first direction D1 and are arranged in a second
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direction D2 crossing the first direction D1. The gate line GL.
extend in the second direction D2 and are arranged in the first
direction D1. The pixel switching elements TR are connected
to the data lines DL and the gate lines GL. The pixel elec-
trodes PE are connected to the pixel switching elements TR.

The opposing substrate 112 opposes the display substrate
111. The opposing substrate 112 may include a plurality of
color filters (red, green, blue, and so on) and a common
electrode.

The liquid crystal layer 113 is disposed between the dis-
play substrate 111 and the opposing substrate 112, and may
be driven based on data voltages applied to the pixel elec-
trodes PE.

The driving part 130 includes a main circuit part 131, a data
circuit part 133 and a gate circuit part 135. The main circuit
part 131includes a printed circuit board 1314 and a plurality
of driving chips 1315 mounted on the printed circuit board
131a. The main circuit part 131 generates control signals
which control the data circuit part 133 and the gate circuit part
135. In addition, the main circuit part 131 also generates
control signals which control the light source assembly 200
according to an operation mode of the display apparatus. In
one exemplary embodiment, when the display apparatus is
displayed in a public mode, the display apparatus has a wide
view angle so that many observers may see the image dis-
played on the display apparatus. In the public mode, the main
circuit part 131 drives the light source assembly 200 into a
wide exit angle mode which emits light having a wide exit
angle distribution. In addition, when the display apparatus is
displayed in a private mode, the display apparatus has a
narrow view angle so that a single observer may see the image
displayed on the display apparatus. In the private mode, the
main circuit part 131 drives the light source assembly 200 into
a narrow exit angle mode which emits light having a narrow
exit angle distribution.

The data circuit part 133 includes a flexible printed circuit
board (“FPCB”) 133a mounted on the display substrate 111
and a source driving chip 1335 mounted on the FPCB 133a.
The data circuit part 133 provides a data signal to the data line
DL.

The gate circuit part 135 is directly formed on the display
substrate 111. The gate circuit part 135 includes a plurality of
circuit switching elements, and the circuit switching elements
may be directly formed on the display substrate 111 via a
process which is substantially the same as that forming the
pixel switching element TR. Although not shown in the fig-
ures, the gate circuit part 135 may include a FPCB mounted
on the display substrate 111 and a gate driving chip mounted
on the FPCB, such as the data circuit part 133.

The light source assembly 200 includes a light guide plate
(“LPG”) 210, a light source part 230, a reflection sheet 250
and a light-condensing sheet 270.

The LGP 210 includes an incident surface 211, an exiting
surface 212, an opposing surface 213 and a rear surface 214.
The light guide plate 210 has a wedge shape in a cross-
sectional view shown in FIG. 2, which is gradually increased
in thickness from the incident surface 211to the opposing
surface 213.

The incident surface 211 is adjacent to the light source part
230, and receives light generated from the light source part
230. The exiting surface 212 opposes a back surface of the
display panel 110, and emits light guided from the LGP 210
toward the display panel 110. The opposing surface 213
opposes the incident surface 211, and includes a reflection
layer 213a which reflects light which is incident to the inci-
dent surface 211 and passes through the LGP 210 and arrives
at the opposing surface 213. The reflective layer 213a may be
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formed by various methods. In one exemplary embodiment,
for example, the reflective layer 213a¢ may be formed by
depositing a metal at the opposing surface 213. The metal
may include silver, such as included in a mirror, aluminum,
chrome, nickel and so on. The opposing surface 213 may be
formed in a zig-zag pattern or a convexo-concave pattern for
improving reflectance. The rear surface 214 opposes the exit-
ing surface 212, and is connected to the incident surface 211
and the opposing surface 213 so as to define a corner of the
LGP 210.

A meeting line where the exiting surface 212 and the
opposing surface 213 meet is a substantially straight line. The
LGP 210 is a substantially rectangular shape in a plan view.
The LGP 210 converts point light source or line light source
distribution into a planar light source distribution.

The light source part 230 includes at least one light source
emitting the light, and is disposed adjacent to the incident
surface 210qa. In one exemplary embodiment, for example,
the light source part 230 may include on a printed circuit
board (“PCB”) 231 and a plurality of light emitting diodes
(“LEDs”) LS1,...LSn,.. ., LSm which are mounted on the
PCB 231 (where n and m are natural numbers).

The LEDs LS1, . . . LSn, . . . , LSm may be selectively
driven according to an operation mode of the display appara-
tus. In one exemplary embodiment, for example, in the wide
exit angle mode, the LEDs L.S1, ... LSn, ..., LSm which are
arranged along a longitudinal direction of the incident surface
211, all emit. In the narrow exit angle mode, at least one LED
which is disposed adjacent to a central area of the incident
surface 211, emits. The narrow exit angle mode may be
departmentalized according to an observer’s environment.
For example, when the observer is located within a building,
a subway, an airplane and so on, the people may be around the
observer. Thus, the number of the LEDs, which are disposed
adjacent to the central area of the incident surface 211 and
emit the light, is adjusted so that the narrow exit angle mode
may be departmentalized.

The reflection sheet 250 is disposed adjacent to the rear
surface 214 of the LGP 210. The reflection sheet 250 reflects
the light leakage from the LGP 210 back to the LGP 210.

The light-condensing sheet 270 is disposed adjacent the
exiting surface 212 of the LGP 210 and collects the light
emitted from the exiting surface 212. The light-condensing
sheet 270 includes a plurality of reverse prism patterns which
are formed on a surface opposite the exiting surface 212. The
reverse prism patterns extend along an arc of a circle and are
arranged in a concentric circle structure. The light-condens-
ing sheet 270 may perform functions such as a reverse prism
sheet and a light-condensing sheet.

The display apparatus may further include a diffusion sheet
280.

The diffusion sheet 280 may be disposed between the
light-condensing sheet 270 and the display panel 110. The
diffusion sheet 280 uniformly diffuses the light emitted from
the light-condensing sheet 270 toward the display panel 110.

FIGS. 3A and 3B are a plan view and a cross-sectional
view, respectively illustrating a condensing light sheet in FIG.
1.

Referring to FIGS. 1, 3A and 3B, the light-condensing
sheet 270 includes a plurality of reverse prism patterns
RP1,...,RPk.

Each of the reverse prism patterns RP1, . . . , RPk includes
a prism pattern protruding toward the exiting surface 212 of
the LGP 210. A first reverse prism pattern RP1 is disposed
adjacent to the opposing surface 213 of the LGP 210 and a
k-th reverse prism pattern RPk is disposed adjacent to inci-
dent surface 211 of the LGP 210.
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A prism having the first reverse prism pattern RP1 extends
along the arc of a first circle. A central axis Hc of the first
circle is on a central line extending in a direction which
crosses the longitudinal direction of the incident surface 211.

A prism having the second reverse prism pattern RP2
extends along an arc of a second circle larger than that of the
first circle corresponding to the first reverse prism pattern
RP1. The second circle has the same central axis Hc as the
first circle.

A prism of the k-th reverse prism pattern RPk extends
along an arc of the k-th circle larger than that of a (k—1)-th
circle corresponding to the (k-1)-th reverse prism pattern.
The k-th circle has the same central axis He as the (k-1)-th
circle.

As described above, the prisms of the first to k-th reverse
prism patterns RP1, . .. , RPk extend along arcs of concentric
circles, and the arcs of the concentric circles are gradually
increased in radius from the opposing surface 213 to the
incident surface 211.

A thickness of the LGP 210 gradually increases from the
incident surface 211 to the opposing surface 213, forming the
wedge shape shown in a cross-sectional view in FIG. 2. Thus,
the light received from the incident surface 211 is totally
reflected at the exiting surface 212 and the rear surface slanted
214 as the wedge shape and proceeds toward the opposing
surface 213. The light proceeding toward the opposing sur-
face 213 is reflected at a reflection structure, such as a zig-zag
pattern, the reflection layer, and so on, and proceeds toward
the incident surface 211.

A total reflection angle may be decreased because of the
slanted angle of the LGP 210 having the wedge shape. When
the total reflection angle of the light proceeding toward the
incident surface 211 is outside of a critical angle range, the
light proceeding toward the incident surface 21lexits the
LGP 210 through the exiting surface 212 of the LGP 210.

The light emitted from the exiting surface 212 is condensed
by the reverse prism patterns RP1, . . . , RPk of the light-
condensing sheet 270.

FIGS. 4A and 4B are schematic diagrams illustrating the
method of manufacturing the light-condensing sheet in FIG.
1.

Referring to FIGS. 3A and 4A, the light-condensing sheet
270 may be manufactured using a former roller 40. In one
exemplary embodiment, for example, a resin material is
formed on a base substrate 271. A former roller which has a
former pattern corresponding to the prism pattern is rolled on
the resin material so that the prism pattern 275 is formed on
the base substrate 271.

Alternatively, referring to FIGS. 3A and 4B, the light-
condensing sheet 270 may be manufactured using a compres-
sion former process. In one exemplary embodiment, for
example, a resin material is formed on a base substrate 271.
The resin material is compressed into a former mode 50
which has a former pattern corresponding to the prism pat-
tern, so that the prism pattern 275 is formed on the base
substrate 271.

As described above, the light-condensing sheet 270 may be
manufactured, but is not limited to the methods thereto.

FIG. 5 is a schematic diagram illustrating a light emitting
distribution of the light guide plate shown in FIG. 2. FIG. 6 is
a schematic diagram illustrating a reverse prism pattern of the
light-condensing sheet shown in FIG. 2.

Referring to FIGS. 2, 5 and 6, the light-condensing sheet
270 according to the present exemplary embodiment, has an
optical pattern for condensing the light in the narrow exit
angle mode.
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Table 1 is simulation data for an exit angle 6 of the light
emitted from the exiting surface 213 when one light source
LS adjacent to the central area of the incident surface 211
emits the light.

TABLE 1
0 [deg]

X [mm] y=20 y=50 y=100 y=150 y =180
10 2.03 2.2 2.58 3.14 3.66
20 4.06 4.4 5.15 6.28 7.3
40 8.1 8.78 10.27 12.5 14.51
80 16.1 17.4 20.3 24.58 28.35

120 23.94 25.83 29.92 35.88 41.03
160 31.53 33.93 39.02 46.25 52.33
h* [mm] 275528 25329 214x3 173x32 146x3.5

F [mm] 163 155 139.6 120.8 107

Referring to Table 1 and FIG. 5, when an X-axis direction
is referred to as the longitudinal direction and an Y-axis direc-
tion is referred to as a direction proceeding from the incident
surface 211 of the LGP 210 to the opposing surface 213 of the
LGP 210, the exit angle 6 corresponding to X and Y-coordi-
nates of the exiting surface 212 is calculated.

Referring to Table 1, when the X and Y coordinates are (10
mm, 20 mm), the exit angle 6 is about 2.03 degrees. When the
X andY coordinates are (10 mm, 180 mm), the exit angle 0 is
about 3.66 degrees. When the X and Y coordinates are (40
mm, 100 mm), the exit angle 0 is about 10.27 degrees. When
the X andY coordinates are (160 mm, 20 mm), the exit angle
0 is about 31.53 degrees. When the X and Y coordinates are
(160 mm, 180 mm), the exit angle 6 is about 52.33 degrees.

As described in Table 1, the exit angle 0 differs according
to a position of the exiting surface 213, so that positions of
virtual light sources differ from each other according to the
Y-axis direction of the LGP 210. For example, the position h*
of'the virtual light source corresponding to the light emitted at
about 20 mm of the Y-coordinate is about 275.5+2.8 mm, the
position h* of the virtual light source corresponding to the
light emitted at about 100 mm of the Y-coordinate is about
2143 mm, and the position h* of the virtual light source
corresponding to the light emitted at about 180 mm of the
Y-coordinate is about 146+3.5 mm. The position of the virtual
light source is set to be a virtual position at which virtual lines
meet, and the virtual lines are extended in opposite directions
to the light proceeding directions of the light proceeding from
the same Y-coordinate to the X-axis.

Therefore, in order to condense the light emitted from the
exiting surface 213 of the LGP into the eyes of the observer,
a lens has a focal distance which differs according to the
Y-coordinate of the LGP 210. For example, when the Y-co-
ordinate is about 20 mm, the lens has the focal distance F of
about 163 mm, when the Y-coordinate is about 100 mm, the
lens has the focal distance F of about 139.6 mm and when the
Y-coordinate is about 180 mm, the lens has the focal distance
F of about 107 mm.

The exit angle 0 and focal distance F differ according to the
position of the exiting surface 213. However, as shown in
FIG. 5, all the light emitted from the exiting surface 213 is
inversely followed so that the position of the virtual light
source Hs is determined. The virtual light source Hs is located
on the same plan as the exiting surface 213.

The virtual light source Hs is located on the same plane as
the exiting surface 213 and directions of the light emitted
from the virtual light source Hs may be distributed in a fan
shape which has a central axis being the position of the virtual
light source Hs. When a reflection minor is disposed in a
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direction perpendicular to the exit angle of the light emitted
from the virtual light source Hs, the light may be condensed
into a position in which the observer is spaced apart from the
exiting surface 213.

According to the present exemplary embodiment, in the
light source assembly having a wedge type LGP 210, a
reverse prism pattern may be used in order to change the
direction of the light emitted from the exiting surface 213.
Thus, as shown in FIG. 6, the light-condensing sheet 270 may
include the reverse prism pattern which is extended along the
arc of the concentric circle having the same central axis He.
The central axis Hc may be located on the same line as the
position of the virtual light source.

The light-condensing sheet 270 according to the present
exemplary embodiment may include a plurality of reverse
prism patterns which are extended along arcs of the concen-
tric circles. The light-condensing sheet 270 reflects the light
emitted from the exiting surface 213 of the wedge type LGP
210 at a sloped surface of the reverse prism pattern so that the
light may be condensed into the position of the observer being
spaced apart from the exiting surface 213.

Therefore, the light-condensing sheet 270 according to the
present exemplary embodiment may be condensed into the
position of the observer in the narrow exit angle mode.

FIG. 7 is a schematic diagram illustrating the light emitting
distribution of a narrow exit angle mode according to the
light-condensing sheet in FIG. 1. FIGS. 8 A and 8B are graphs
illustrating the light emitting distribution in the narrow exit
angle mode according to the light-condensing sheet in FIG. 1.
FIGS. 9A and 9B are graphs illustrating a uniform luminance
distribution in the narrow exit angle mode according to the
light-condensing sheet in FIG. 1.

Referring to FIGS. 1 and 7, in one exemplary embodiment
of'the present invention, for example, the light source assem-
bly 200 includes the LGP 210 which has a length along the
X-axis direction of about 350 mm and a length along the
Y-axis direction being about 200 mm, and the light source
part 230 which has 48 LEDs arranged in the X-axis direction.
The LEDs have a width of about 4 mm and are spaced apart
from each other by about 3 mm.

In the narrow exit angle mode, the light source part 230 is
driven so that 17 LEDs, which are adjacent to the central area
of the incident surface 211, among 48 LEDs are emitted.

The light emitted from 17 LEDs proceeds from the incident
surface 211 to the opposing surface 213, is reflected at the
opposing surface 213 and is emitted through the exiting sur-
face 212. The light emitted from the exiting surface 212 is
reflected at the reverse prism pattern of the light-condensing
sheet 270 extended along the circular arc, so that the reflected
light is condensed into eyes Heye of the observer.

In the narrow exit angle mode, an exit angle distribution of
the light emitted from the light-condensing sheet 270 is mea-
sured.

Referring to FIG. 8A, a maximum exit angle 0x_max with
respect to the X-axis direction of the LGP 210 is about
+15.6836 degrees and a minimum exit angle 6x_min with
respect to the X-axis direction of the LGP 210 is about
-15.6301 degrees with respect to the X-axis direction of the
LGP 210. An exit angle difference ABx between the maxi-
mum exit angle 6x_max and the minimum exit angle 0x_min
with respect to the X-axis direction of the LGP 210, is about
31.3136 degrees.

Referring to FIG. 8B, a maximum exit angle 0y_max with
respect to the Y-axis direction of the LGP 210 is about
+9.24827 degrees, and a minimum exit angle 0y_min with
respect to the Y-axis direction of the LGP 210 is about
-5.1456 degrees. A exit angle difference Ay between the
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maximum exit angle 0y_max and the minimum exit angle
Oy_min with respect to the Y-axis direction, is about 14.3939
degrees.

A left-right viewing angle may be defined as the exit angle
distribution in the X-axis direction. In the narrow exit angle
mode, the left-right viewing angle 6w is about £18 degrees.

Therefore, in the narrow exit angle mode, a narrow left-
right viewing angle may be obtained by the light-condensing
sheet 270.

FIG. 9A is a graph illustrating a luminance distribution in
the X-axis direction, and FIG. 9B is a graph illustrating a
luminance distribution in the Y-axis direction. Referring to
FIGS. 9A and 9B, the luminance distribution in the X-axis
direction is relatively increased in a middle section and is
generally uniform. The uniform luminance distribution in the
Y-axis direction is generally uniform.

In addition, a degree of luminance uniformity is measured
at the position of the observer which is spaced apart from the
light-condensing sheet 270 by about 400 mm. In one exem-
plary embodiment, for example, the degree of luminance
uniformity may be determined by measuring the luminance
of the preset points in a screen of the display apparatus.

The degree of luminance uniformity corresponding to an
upper section of the light-condensing sheet 270 is about 24%
when 13 points are preset in the upper section and about 49%
when 9 points are preset in the upper section. The degree of
luminance uniformity described above may be similar to that
of a display apparatus using a veil-view sheet for the narrow
exit angle mode.

The degree of luminance uniformity described above is a
degree of luminance uniformity of the display apparatus
without taking into account the diffusion sheet which is dis-
posed on the light-condensing sheet 270. Thus, the degree of
luminance uniformity of the display apparatus including the
diffusion sheet may be increased. In addition, when the inci-
dent surface 211 of the LGP 210 includes a pattern or an
optical energy is adjusted according to the position of the
LGP 210, the degree of luminance uniformity may be
increased.

Therefore, the uniform luminance may be fully obtained by
the light-condensing sheet 270 in the narrow exit angle mode.

FIG. 10 is a schematic diagram illustrating the light emit-
ting distribution of a wide exit angle mode according to the
light-condensing sheet in FIG. 1. FIGS. 11A and 11B are
graphs illustrating the light emitting distribution in the wide
exit angle mode according to the light-condensing sheet in
FIG. 1.

Referring to FIGS. 1 and 10, in an exemplary embodiment
of the present invention, for example, the light source assem-
bly 200 includes the LGP 210 which has a length in the X-axis
direction of about 350 mm and a length in the Y-axis direction
of'about 200 mm, and the light source part 230 which has 48
LEDs arranged in the X-axis direction. Each of the LEDs has
a width of about 4 mm and the LEDs are spaced apart from
each other by about 3 mm.

In wide exit angle mode, the light source part 230 is driven
so that all 48 LEDs emit the light.

The light emitted from 48 LEDs proceeds from the incident
surface 211 to the opposing surface 213, is reflected at the
opposing surface 213 and is emitted through the exiting sur-
face 212. The light emitted from the exiting surface 212 is
reflected at the reverse prism pattern of the light-condensing
sheet 270 extended along the circular arc so that the reflected
light is condensed into eyes Heye of the observer.

In the wide exit angle mode, an exit angle distribution of
the light emitted from the light-condensing sheet 270 is mea-
sured.
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Referring to FIG. 11A, a maximum exit angle 6x_max with
respect to the X-axis direction of the LGP 210 is about
+42.81940 degrees, and a minimum exit angle 8x_min with
respect to the X-axis direction of the LGP 210 is about
-42.7322 degrees. An exit angle difference AOBx between the
maximum exit angle 6x_max and the minimum exit angle
0x_min with respect to the X-axis direction, is about 85.5516
degrees.

Referring to FIG. 11B, a maximum exit angle Oy_max with
respect to the Y-axis direction of the LGP 210 is about
+7.21389 degrees, and a minimum exit angle 8y_min with
respect to the Y-axis direction of the LGP 210 is about
-7.44905 degrees. An exit angle difference A8y between the
maximum exit angle 0y_max and the minimum exit angle
By_min with respect to the Y-axis direction, is about 14.6629
degrees.

The left-right viewing angle may be defined as the exit
angle distribution in the X-axis direction. In the narrow exit
angle mode, the left-right viewing angle Ow is about +43
degrees.

Therefore, in the wide exit angle mode, a wide left-right
viewing angle may be obtained by the light-condensing sheet
270 and a full degree of luminance uniformity may be
obtained by the light-condensing sheet 270.

FIG. 12 is a graph illustrating a left-right viewing angle
distribution according to the number of a light source in FIG.
11.

Referring to FIGS. 7 and 12, when 17 LEDs, which are
adjacent to the central area of the incident surface, emit the
light according to the light source assembly shown in FIG. 7,
the left-right viewing angle is about 18 degrees. When 7
LEDs, which are adjacent to the central area of the incident
surface, emit the light, the left-right viewing angle is about +7
degrees. When 28 LEDs, which are adjacent to the central
area of the incident surface, emit the light, the left-right view-
ing angle is about 25 degrees. Thus, the number of light
sources which emit the light may be adjusted according to
various narrow exit angle modes.

An adjacent distance between the observer and the people
around the observer may be different according to the observ-
er’s environment. The various narrow exit angle modes may
be preset based on the observer’s environment. According to
the adjacent distance, the number of light sources which emit
the light may be preselected to differ.

In one exemplary embodiment, for example, in the narrow
exit angle mode when the adjacent distance is normal, 17
LEDs which are adjacent to the central area of the incident
surface, emit the light, so that the left-right viewing angle is
about +18 degrees. In the narrow exit angle mode when the
adjacent distance is small, 14 LEDs which are adjacent to the
central area of the incident surface, emit the light, so that the
left-right viewing angle is about +13 degrees. In the narrow
exit angle mode when the adjacent distance is very small, 7
LEDs which are adjacent to the central area of the incident
surface emit the light so that the left-right viewing angle is
about +7 degrees.

As described above, the narrow exit angle mode may be
variously preset according to the observer’s environment.

Hereinafter, the same reference numerals will be used to
refer to the same or like parts as those described in the previ-
ous example embodiment, and any repetitive detailed expla-
nation will be omitted.

FIG. 13 is a cross-sectional view a display apparatus of an
exemplary embodiment of present invention.

Referring FIGS. 1 and 13, the display apparatus includes a
panel assembly 100, a light source assembly 200 and a 2D/3D
switching panel 300.
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The panel assembly 100 displays a two-dimensional
(“2D”) image on the display panel 110 in a 2D image mode,
and displays a three-dimensional (“3D”) image on the display
panel 110 in a 3D image mode. The 3D image includes a
left-eye image and a right-eye image.

The light source assembly 200 drives the light source part
230 into the wide exit angle mode in the 2D image mode.
Thus, a plurality of LEDs LS1, .. .LSn, ..., LSmincluded in
the light source part 230 are all driven to emit the light. The
light source assembly 200 drives the light source part 230 into
the narrow exit angle mode in the 3D image mode. Thus,
LEDs LSn-a, ..., LSn, ..., LSn+a preset among the LEDs
LS1,...LSn,...,LSm are driven to emit the light (n and a
are natural numbers).

The 2D/3D switching panel 300 includes a first substrate
310, a second substrate 330 and a liquid crystal layer 350, and
is driven according to the 2D and 3D image mode of the
display apparatus.

The first substrate 310 includes a first base substrate 311
and a plurality of first electrodes 312 disposed on the first base
substrate 311. The first electrodes 312 may be extended in the
first direction D1 and arranged in the second direction D2.

The second substrate 330 includes a second base substrate
331 and a second electrode 322 disposed on the second base
substrate 331. The second electrode 332 may not be patterned
and may form a common electrode corresponding to the first
electrodes 312.

The liquid crystal layer 350 is disposed between the first
and second substrates 310 and 330.

In the 2D image mode, the 2D/3D switching panel 300 is
driven to be in a transparent mode. Thus, the 2D/3D switching
panel 300 transmits the 2D image displayed on the display
panel 110.

In the 3D image mode, the 2DD/3D switching panel 300 is
driven to be in a barrier mode. In an exemplary embodiment
of the present invention, for example, when voltages are
applied to the first electrode 312 of the first substrate 310 and
the second electrode 332 of the second substrate 330, the
liquid crystal layer 313 between the first and second elec-
trodes 312 and 332 is driven into a barrier mode which blocks
the light. Thus, the 2D/3D switching panel 300 includes a
transmitted area which is defined by the barrier. The 2D/3D
switching panel 300 transmits the left-eye image displayed on
the display panel 110 toward the left-eye of the observer
through the transmitted area and the right-eye image dis-
played on the display panel 110 toward the right-eye of the
observer through the transmitted area.

According to the present exemplary embodiment, in the 3D
image mode, the light source assembly 200 is driven into the
narrow exit angle mode described above so that a front lumi-
nance of the 3D image may be increased. In addition, only the
preselected LEDs included in the light source part 230 are
driven so that power consumption may be decreased.

FIGS. 14A and 14B are schematic diagrams illustrating a
method of displaying the 2D image in a 2D image mode
according to the display apparatus of FIG. 13.

FIG. 14A is a schematic diagram illustrating a method of
driving the 2D/3D switching panel in the 2D image mode, and
FIG. 14B is a graph diagram illustrating the luminance dis-
tribution of the 2D image in the 2D image mode.

Referring to FIG. 14A, in the 2D image mode, the 2D/3D
switching panel 300 is substantially turned off. Thus, the
voltages are not applied to the first and second electrodes 312
and 332. The 2D/3D switching panel 350 is driven into the
transparent mode.
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When the display panel 110 displays the 2D image, the
2D/3D switching panel 300 is substantially turned off and the
light source assembly 200 is driven into the wide exit angle
mode.

Referring to FIG. 14B, in the 2D image mode, the lumi-
nance distribution of the 2D image displayed on the display
apparatus is about 120 cd/nm2, when the left-right viewing
angle is about +66 degrees.

Therefore, the left-right viewing angle in the left-right
direction and the luminance may be increased so that a plu-
rality of viewers may view the display apparatus in the 2D
image mode.

FIGS. 15A and 15B are schematic diagrams illustrating the
method of displaying the 3D image in a 3D image mode
according to the display apparatus of FIG. 13.

FIG. 15A is a schematic diagram illustrating a method of
driving the 2D/3D switching panel in the 3D image mode, and
FIG. 15B is a graph diagram illustrating the luminance dis-
tribution of the 3D image in the 3D image mode.

Referring to FIG. 15A, in the 3D image mode, the 2D/3D
switching panel 300 is substantially turned on. Thus, a first
driving voltage is applied to the first electrode 312 and a
second driving voltage is applied to the second electrode 332.
The liquid crystal layer between the first and second elec-
trodes is driven into the barrier mode which blocks the light.
The 2D/3D switching panel 350 is driven into the barrier
mode.

When the 3D image, including the left-eye [ and right-eye
images, is displayed on the display panel 110, the 2D/3D
switching panel 300 is substantially turned on and the light
source assembly 200 is driven into the narrow exit angle
mode.

The 2D/3D switching panel 350 transmits the left-eye
image displayed on the display panel 110 toward the left-eye
of the observer through the transmitted area of the 2D/3D
switching panel 350, which is defined by the barrier, and the
right-eye image displayed on the display panel 110 toward the
right-eye of the observer through the transmitted area. Thus,
the observer may view the 3D image.

Referring to FIG. 15B, in the 3D image mode, the lumi-
nance distribution of the 3D image displayed on the display
apparatus is about 250 cd/nm2, when the left-right viewing
angle is about +28 degrees. As described in FIG. 14B, the
front luminance may be increased as compared with the 2D
image mode.

Generally, the display apparatus for the 3D image has a
decreased luminance and a limited viewing angle. The dis-
play apparatus according to the present exemplary embodi-
ment may have the limited viewing angle, but the front lumi-
nance may be increased and the power consumption may be
decreased.

FIG. 16 is a graph diagram illustrating a luminance distri-
bution of the left-eye and right-eye images according to an
exit angle distribution of the display apparatus of FIG. 13.

Referring to FIG. 16, when the light source assembly 200
is driven in the narrow exit angle mode having the left-right
viewing angle of about £30 degrees, the panel assembly 100
and the 2D/3D switching panel 300 are driven inthe 3D image
mode. In this case, the luminance distribution of the left-eye
and right-eye images displayed on the display apparatus is
measured.

In a first view W1 having the front exit angle of about +5
degrees, the luminance distribution of the left-eye and right-
eye images is about 1000 nit. In a second view W2 having a
left exit angle of about —25 degrees to about —15 degrees, the
luminance distribution of the left-eye and right-eye images is
about 900 nit. The left exit angle may be shifted with respect
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to the first view W1. In a third view W3 having a right exit
angle of about +15 degrees to about +25 degrees shifted with
respect to the first view W1, the luminance distribution of the
left-eye and right-eye images is about 900 nit.

A display quality of the 3D image is excellent in the first
view W1, and is good in the second and third views W2 and
W3, respectively shifted to left and right sides with respect to
the first view W1.

The 3D image may be viewed with the good display quality
in the first, second and third views W1, W2 and W3. There-
fore, when the light source assembly 200 is driven in the
narrow exit angle mode, at least three observers may view the
3D image. The number of the LEDs emitting the light may be
adjusted so that the number of viewers viewing the 3D image
may be adjusted.

FIG. 17 is a cross-sectional view of a display apparatus of
an exemplary embodiment of the present invention.

Referring to FIGS. 1 and 17, the display apparatus includes
a panel assembly 100, a light source assembly 200 and a
2D/3D switching panel 400.

The panel assembly 100 displays a 2D image on the display
panel 110 in a 2D image mode, and displays a 3D image on
the display panel 110 in a 3D image mode. The 3D image
includes a left-eye image and a right-eye image.

The light source assembly 200 drives the light source part
230 into the wide exit angle mode in the 2D image mode.
Thus, a plurality of LEDs LS1, .. .LSn, ..., LSmincluded in
the light source part 230 are all driven to emit the light. The
light source assembly 200 drives the light source part 230 into
the narrow exit angle mode in the 3D image mode. Thus,
LEDs LSn-a, ..., LSn, ..., LSn+a preset among the LEDs
LS1,...LSn,...,LSm are driven to emit the light (n and a
are natural numbers).

The 2D/3D switching panel 400 includes a first substrate
410, a second substrate 430 and a lens layer 450, and is driven
according to the 2D or 3D image mode.

The first substrate 410 includes a first base substrate 411
and a first electrode 412 disposed on the first base substrate
411.

The second substrate 430 includes a second base substrate
431 and a second electrode 432 disposed on the second base
substrate 431.

The lens layer 450 includes a concave layer 451 and a
liquid crystal layer 453. The concave layer 451 includes a
plurality of concave parts 451a. The concave parts 451a may
be extended in the first direction D1 and arranged in the
second direction D2. The liquid crystal layer 453 is disposed
in a space which is defined as the concave parts 451a.

In the 2D image mode, the 2D/3D switching panel 400 is
driven in the transparent mode. Thus, the 2D/3D switching
panel 400 transmits the 2D image displayed on the display
panel 110. In the 3D image mode, the 2D/3D switching panel
400 is driven to function as a lens panel. In one exemplary
embodiment, for example, when voltages are applied to the
first electrode 412 of the first substrate 410 and the second
electrode 432 of the second substrate 430, the liquid crystal
layer 453 between the first and second electrodes 412 and 432
is arranged with the predetermined angle. Therefore, the
2D/3D switching panel 300 transmits the left-image dis-
played on the display panel 110 toward the left-eye of the
observer through the lens layer 450, and transmits the right-
image displayed on the display panel 110 toward the right-eye
of'the observer through the lens layer 450. Thus, the observer
may view the 3D image.

According to the present exemplary embodiment, in the 3D
image mode, the light source assembly 200 is driven into the
narrow exit angle mode described above so that a front lumi-
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nance of the 3D image may be increased. In addition, the
preselected LEDs included in the light source part 230 are
driven so that power consumption may be decreased.

FIG. 18 is a cross-sectional view of a display apparatus
according to an exemplary embodiment of the present inven-
tion.

Referring to FIGS. 1 and 18, the display apparatus includes
a panel assembly 100, a light source assembly 200 and a
2D/3D switching panel 500.

The panel assembly 100 displays a 2D image on the display
panel 110 in a 2D image mode, and displays a 3D image on
the display panel 110 in a 3D image mode. The 3D image
includes a left-eye image and a right-eye image.

The light source assembly 200 drives the light source part
230 into the wide exit angle mode in the 2D image mode.
Thus, a plurality of LEDs LS1, .. .LSn, ..., LSmincluded in
the light source part 230 are all driven to emit the light. The
light source assembly 200 drives the light source part 230 into
the narrow exit angle mode in the 3D image mode. Thus,
LEDs LSn-a, ..., LSn, ..., LSn+a preset among the LEDs
LS1,...LSn,...,LSm are driven to emit the light (n and a
are natural numbers).

The 2D/3D switching panel 500 includes a polarizing lens
panel 510 and a polarizing switching panel 570.

The polarizing lens panel 510 includes a concave layer 511
and a polarizing liquid crystal layer 513.

The concave layer 511 includes a plurality of concave parts
511a. The concave parts 511a may extend in the first direction
D1 and may be arranged in the second direction D2. The
polarizing liquid crystal layer 513 is disposed in the space
which is defined as the concave parts 511a and has a polar-
ization axis. The polarizing lens panel 510 refracts the light
having the same light axis as the polarization axis of the
polarizing liquid crystal layer 513 and transmits the light
having a different light axis from the polarization axis of the
polarizing liquid crystal layer 513.

The polarizing switching panel 570 includes a first sub-
strate 530, a second substrate 540 and a liquid crystal layer
550, and drives according to the 2D and 3D image mode of the
display apparatus.

The first substrate 530 includes a first base substrate 531
and a first electrode 532 disposed on the first base substrate
531.

The second substrate 540 includes a second base substrate
541 and a second electrode 542 disposed on the second base
substrate 541.

The liquid crystal layer 550 is disposed between the first
and second substrates 530 and 540.

In the 2D image mode, the driving voltages are not applied
to the polarizing switching panel 570 so that the polarizing
switching panel 570 is turned off. Thus, the polarizing switch-
ing panel 570 transmits the light transmitted from the display
panel 110. In 3D image mode, the driving voltages are applied
to the first and second electrodes 532 and 542 so that the
polarizing switching panel 570 is turned on. Thus, the polar-
izing switching panel 570 switches the light axis of the light
transmitted from the display panel 110 into the polarization
axis of the polarizing liquid crystal layer 513.

According to the present exemplary embodiment, in the 2D
image mode, the light transmitted from the display panel 110
is transmitted the polarizing switching panel 570 and the
polarizing lens panel 510. Thus, the observer may view the
2D image.

However, in the 3D image mode, the light transmitted from
the display panel 110 is switched into the same light axis as
the polarization axis of the polarizing liquid crystal layer 513
through the polarizing switching panel 570, and refracted
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through the polarizing lens panel 510 to be transmitted.
Therefore, the left-eye image is transmitted toward the left-
eye of the observer and the right-eye image is transmitted
toward the right-eye of the observer, so that the observer may
view the 3D image.

According to the present exemplary embodiment, in the 3D
image mode, the light source assembly 200 is driven into the
narrow exit angle mode described above so that a front lumi-
nance of the 3D image may be increased. In addition, the
preset LEDs preset among the entire LEDs included in the
light source part 230 are driven so that power consumption
may be decreased.

FIG. 19 is a cross-sectional view of a display apparatus of
an exemplary embodiment of the present invention.

Referring to FIGS. 1 and 19, the display apparatus includes
a panel assembly 100, a light source assembly 200 and a
2D/3D switching panel 600.

The panel assembly 100 displays a 2D image on the display
panel 110 in a 2D image mode, and displays a 3D image on
the display panel 110 in a 3D image mode. The 3D image
includes a left-eye image and a right-eye image.

The light source assembly 200 drives the light source part
230 into the wide exit angle mode in the 2D image mode.
Thus, a plurality of LEDs LS1, .. .LSn, ..., LSmincluded in
the light source part 230 are all driven to emit the light. The
light source assembly 200 drives the light source part 230 into
the narrow exit angle mode in the 3D image mode. Thus,
LEDs LSn-a, ..., LSn, ..., LSn+a preset among the LEDs
LS1,...LSn,...,LSm are driven to emit the light (n and a
are natural numbers).

The 2D/3D switching panel 600 includes a first substrate
610, a second substrate 630 and the liquid crystal layer 650,
and drives according to the 2D or 3D image mode of the
display apparatus.

The first substrate 610 includes a first base substrate 611
and a plurality of first electrodes 612 disposed on the first base
substrate 611. The first electrodes 612 may extend in the first
direction D1 and may be arranged in the second direction D2.

The second substrate 630 includes a second base substrate
631 and a second electrode 632 disposed on the second base
substrate 631. The second electrode 632 may be not pat-
terned.

The liquid crystal layer 650 is disposed between the first
and second substrates 610 and 630.

In the 2D image mode, the 2D/3D switching panel 600 is
driven such as a transparent panel. Thus, the 2D/3D switching
panel 600 transmits the 2D image displayed on the display
panel 110.

In the 3D image mode, the 2DD/3D switching panel 600 is
driven to function as a liquid crystal lens panel. In one exem-
plary embodiment, for example, a first driving voltage is
applied to the first electrode 612 of the first substrate 610 and
a second driving voltage is applied to the second electrode
632. The liquid crystal layer 650 is driven into a liquid crystal
lens unit by the first and second driving voltages applied to the
first and second electrodes 612 and 632. Therefore, the 2D/3D
switching panel 600 transmits the left-image displayed on the
display panel 110 toward the left-eye of the observer through
the lens layer 450, and transmits the right-image displayed on
the display panel 110 toward the right-eye of the observer
through the lens layer 450. Thus, the observer may view the
3D image.

According to the present exemplary embodiment, in the 3D
image mode, the light source assembly 200 is driven into the
narrow exit angle mode described above so that a front lumi-
nance of the 3D image may be increased. In addition, the
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preselected LEDs included in the light source part 230 are
driven so that power consumption may be decreased.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the present
invention without departing from the spirit or scope of the
invention. Thus, it is intended that the present invention cover
the modifications and variations of this invention provided
they come within the scope of the appended claims and their
equivalents.

What is claimed is:

1. A light source assembly comprising:

a light source part configured to generate light and com-

prising at least one light source;

a light guide plate comprising an incident surface to which
the light is incident, an opposing surface which is oppo-
site the incident surface, and an exiting surface which
emits the light, and comprising a thickness which gradu-
ally increases from the incident surface to the opposing
surface; and

a light-condensing sheet disposed adjacent the exiting sur-
face of the light guide plate, the light-condensing sheet
comprising a plurality of prism patterns which protrude
toward the exiting surface, extend along an arc of a
circle, and are arranged in a concentric circle structure,

wherein:

the light-condensing sheet is configured to receive and
condense the light emitted from the exiting surface of the
light guide plate; and

the concentric circle structure of the prism patterns has a
radius which gradually increases from the opposing sur-
face to the incident surface.

2. The light source assembly of claim 1, wherein concentric
circles of the concentric circle structure comprise a central
axis which is located on a line substantially perpendicular to
a central line of the incident surface.

3. The light source assembly of claim 1, wherein the light
source part comprises a plurality of light emitting diodes
which are arranged along a longitudinal direction of the inci-
dent surface.

4. The light source assembly of claim 3, wherein all the
light emitting diodes of the light source part emit light in a
wide exit angle mode, and

wherein a portion of the light emitting diodes of the light
source part in a central area of the incident surface emit
light in a narrow exit angle mode.

5. The light source assembly of claim 1, further comprising

a reflection layer disposed on the opposing surface.

6. The light source assembly of claim 1, further comprising
a zig-zag pattern formed on the opposing surface.

7. The light source assembly of claim 1, further comprising
a diffusion sheet disposed on the light-condensing sheet and
configured to diffuse the light emitted from the light-con-
densing sheet.

8. A display apparatus comprising:

a display panel configured to display an image; and

a light source assembly comprising:

a light source part configured to generate light and com-
prising a plurality of light emitting diodes;

a light guide plate comprising an incident surface to which
the light is incident, an opposing surface which is oppo-
site the incident surface, and an exiting surface which
emits the light, and comprising a thickness which gradu-
ally increases from the incident surface toward the
opposing surface; and

a light-condensing sheet disposed adjacent the exiting sur-
face of the light guide plate, the light-condensing sheet
comprising a plurality of prism patterns which protrude
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toward the exiting surface, extended along an arc of a
circle, and are arranged in a concentric circle structure,
wherein:

the light-condensing sheet is configured to receive and
condense the light emitted from the exiting surface of the
light guide plate; and

the concentric circle structure of the prism patterns has a
radius which gradually increases from the opposing sur-
face to the incident surface.

9. The display apparatus of claim 8, wherein the light guide

plate further comprises:

a reflection layer disposed on the opposing surface; and

a zig-zag pattern formed on the opposing surface.

10. The display apparatus of claim 8, wherein the light
emitting diodes are arranged along a longitudinal direction of
the incident surface.

11. The display apparatus of claim 8, wherein the light
source assembly is configured such that all the light emitting
diodes emit light in a wide exit angle mode and at least one
light emitting diode located in a central area of the incident
surface emits light in a narrow exit angle mode.

12. The display apparatus of claim 8, wherein the light
source assembly further comprises a diffusion sheet disposed
on the light-condensing sheet and is configured to diffuse the
light emitted from the light-condensing sheet.

13. The display apparatus of claim 8, wherein the light
source assembly is configured such that all the light emitting
diodes emit light in a 2D image mode and at least one light
emitting diode located in a central area of the incident surface
emits light in a 3D image mode.

14. The display apparatus of claim 8, further comprising a
2D/3D switching panel configured to transmit a 2D image
displayed on the display panel, and to transmit a left-eye
image and a right-eye image displayed on the display panel
toward a left-eye and a right-eye of an observer.

15. The display apparatus of claim 14, wherein the 2D/3D
switching panel comprises:

a first substrate comprising a first electrode;

a second substrate comprising a second electrode and dis-

posed opposite the first substrate;

aliquid crystal layer disposed between the first and second
substrates; and

a plurality of barriers extending in a first direction and
disposed in a second direction crossing the first direction
in the 3D image mode, and a transmitted area which is
defined by the barriers transmits the left-eye image
toward the left-eye and the right-eye image toward the
right-eye.

16. The display apparatus of claim 14, wherein the 2D/3D

switching panel comprises:

a first substrate comprising a first electrode;

a second substrate comprising a second electrode and dis-
posed opposite the first substrate;

a lens layer disposed between the first and second sub-
strates, comprising a concave layer which comprises a
plurality of concave parts and a liquid crystal layer dis-
posed in a space defined by the concave parts; and
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a lens for the 3D image in the 3D image mode, the lens for
the 3D image transmitting the left-eye image toward the
left-eye and the right-eye image toward the right-eye.

17. The display apparatus of claim 14, wherein the 2D/3D

switching panel comprises:

a polarizing lens panel comprising a concave layer com-
prising a plurality of concave parts and a polarizing
liquid crystal layer disposed in a space which is defined
by the concave parts and has a polarizing axis; and

a polarizing switching panel comprising a first substrate
comprising a first electrode, a second substrate compris-
ing a second electrode and disposed opposite the first
substrate, and a liquid crystal layer disposed between the
first and second substrates,

wherein, in the 3D image mode, the polarizing switching
panel is configured to switch the light transmitted from
the display panel into the same light axis as the polariz-
ing axis of the polarizing liquid crystal layer, and the
polarizing lens panel is configured to refract the light
transmitted from the polarizing liquid crystal layer such
that the left-eye image is transmitted toward the left-eye
and the right-eye image is transmitted toward the right-
eye.

18. The display apparatus of claim 14, wherein the 2D/3D

switching panel comprises:

a first substrate comprising a first electrode;

a second substrate comprising a second electrode and dis-
posed opposite the first substrate;

a liquid crystal layer disposed between the first and second
substrates; and

a liquid crystal lens unit and, in the 3D image mode, the
liquid crystal lens unit is configured to transmit the left-
eye image toward the left-eye and the right-eye image
toward the right-eye.

19. A light source assembly comprising:

a light source part configured to generate light and com-
prising at least one light source;

a light guide plate comprising an incident surface to which
the light is incident, an opposing surface which is oppo-
site the incident surface, an exiting surface which emits
the light, and a rear surface opposing the exiting surface,
in which a distance between the exiting surface and the
rear surface gradually increases from the incident sur-
face to the opposing surface; and

a light-condensing sheet disposed adjacent the exiting sur-
face of the light guide plate, the light-condensing sheet
comprising a plurality of prism patterns which protrude
toward the exiting surface, extend along an arc of a
circle, and are arranged in a concentric circle structure,

wherein:

the light-condensing sheet is configured to receive and
condense the light emitted from the exiting surface of the
light guide plate; and

the concentric circle structure of the prism patterns has a
radius which gradually increases from the opposing sur-
face to the incident surface.
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